(Bothi . Furthermore, corrosion inhibitors from plant extracts are biodegradable and do not contain heavy metals or other toxic compounds (Eddy and Odoemelam, 2009 ). In the present study, waste from coconut pulp of Cocon Nucifera L is examined for its potential to inhibit corrosion of mild steel in 1M HCL using weight loss method. The aims of the present work are to investigate the active compounds of coconut pulp waste and its inhibitive effect on mild steel acid corrosion.
METHODOLOGY

Materials
Mild steel of compositions (wt %) Mn (0.75), P (0.04), Cu (0.2), C (0.26) S (0.05) and Fe (99.00) was used for the study. Samples were mechanically cut into 5 cm × 1.5 cm × 0.5 cm. The exposed area was mechanically abraded with a series of emery papers of variable grades, starting with a coarse one (600) and proceeding in steps to the finest (1000) grade. The sample was then washed thoroughly with double distilled water, rinsed with ethanol, dried in acetone and stored in a desiccator.
Preparation of Coconut Pulp Extract
Coconut pulp wastes were collected from a coconut milk shop at the fresh market in Kajang, Selangor. The waste were then dried, grinded and sieved to a powder form. Stock solution of the plant was prepared by refluxing weighed amount (50gm) of dried powder of coconut pulp for 6 hours in 200 ml of 1.0 M HCL solution. The refluxed solution was allowed to stand for 12 hours, filtered and stored. The filtrate was diluted with the appropriate quantity of 1 M HCL solution to obtain concentration of 2, 4, 6, 8, ad 10 v/v %.
FTIR Spectroscop
The extract of coconut pulp was characterized using Thermo Nicolet 6700 FTIR spectroscopy. The extract was analysed in mode of transmittance. Several functional groups were observed in the range of 500 -4000 cm-1 wavenumbers and these peaks are distinguished by comparing with the standard peak of the group.
Weight Loss Method
The mechanically polished and pre-weighed mild steel specimens of uniform size were suspended in 100 ml test solutions with and without coconut pulp extract at different concentrations of 2, 4, 6, 8, and 10 v/v % for different immersion times of 6, 12, 18, 24 and 48 hours at 298K. The specimens were then washed, dried and weighed. From the weight loss data, the inhibition efficiency (IE) of the inhibitor, degree of surface coverage (θ) and corrosion rates (CR) were calculated as follows (Bothi Raja and Sethuraman, 2009a). The Inhibition efficiency (IE) is the weight loss value in the absence of inhibitor minus the weight loss value in the presence of inhibitor over the weight loss value of the absence of the inhibitor as given in equation (1) . The rate of corrosion can be defined as the ratio of the loss in weight of the sample ∆W to its area A and the time length over which the test was attempted as given in equation (3) (1) (2) (3)
SEM Images
Microscopy images were obtained using Hitachi S-3400 N SEM. Mild steel specimens were immersed in the 1.0 M HCL solution and 10 % v/v concentration of the extract which is the optimum concentration of the inhibitor for a period of 48 hours. After 48 hours, the specimens were remove to rinse and dried. The nature of the surface film formed on the surface of the mild steel specimen was observed.
RESULTS AND DISCUSSION
FTIR of Coconut Pulp Extract
FTIR spectroscopy of the coconut pulp extract is shown in Figure 1 . A small peak at 3473.26 cm -1 is assigned to stretching vibration of N-H. Combination of two band at peaks 2920.85 and 2854.87 cm -1 were observed for O-H group that form carboxylic acid. Each peaks are also assigned to the C-H stretching vibration. A band at 2120.48 cm -1 indicates C≡C stretching vibration. The C=O stretching vibration is found at 1740.71 cm -1 while a peak at 1457.16 cm -1 is assigned to ring C=C stretching vibration. C-H bending vibration is found at 1370.66 cm -1 . A peak at 1156.80 cm -1 corresponds to C-F stretching vibration and while at 1107.27 cm -1 is due to the C-O stretching vibration. The absorption bands below 1000 cm -1 correspond to the aliphatic C-H group Table 1 shows Corrosion rate and inhibition efficiency for mild steel in 1 M HCL in the absence and presence of Coconut pulp extract. From Table 1 , it was found that the inhibition efficiency of coconut pulp extract increased up to 94.52% at higher concentration which is 10 v/v % at 48 hours immersion time. The inhibition efficiency of coconut pulp extract at 6 hours immersion time is 90.06% and decreases to 87.78 % at 12 hours before increases up to 88.9% and 92.36 % at 18 hours and 24 hours. As the time of immersion increases, the adsorbed molecules on the surface increases and it was found to be 94.52% at 10v/v% concentration for 48 hours. Therefore, it can be concluded that the inhibition efficiency increased with increasing of immersion of time due to the stability of the adsorbed layer on mild steel surface. The corrosion rate for mild steel in 1.0 M HCl solutions at different concentrations of coconut pulp extract and immersion time is presented in Figure 2 . From the Figure  2 , it was found that the corrosion rates decreased with the increase in concentration of coconut pulp extract. These proved that the coconut pulp extract shows a significant inhibitive effect on mild steel acid corrosion. This can be seen at the 48 hours of immersion time, the corrosion rate for concentration of the inhibitor 0 %v/v is 6.7355 x10 -4 which is higher compare to the corrosion rate for concentration of the inhibitor 10 %v/v which is 3.6919 x10 -5 . The decreasing of the index number from -4 at the absence of the inhibitor to -5 at the higher concentration inhibitor shows a significant inhibitive effect on mild steel in acid corrosion. From Figure 3 , it is observed that the inhibition efficiencies increase with increase in coconut pulp extract concentration. This shows that the active organic components of the extracts are adsorbed onto the mild steel surface resulting in the blocking of the reaction sites and protection of the mild steel surface from the attack of the corrosion active ions in the acid medium (Zhang and Hua, 2009).This is due to the presence of hetero atoms like nitrogen and oxygen, and the aromatic rings. Surface coverage, θ for different concentrations of inhibitors in 1.0 M HCl was calculated and it was found that coconut pulp extract proficiently cover the surface of mild carbon steel. 
Weight Loss Method
CONCLUSION
This study has shown that coconut pulp extract can be used as corrosion inhibitor. As the concentration of inhibitor increases, the corrosion rate decreases and the inhibitor has an optimum efficiency of about 95%. FTIR analysis shows that the coconut pulp extract contain active compounds that suitable for inhibition in acid medium. SEM images confirmed the formation of a protective layer by inhibitor molecules over the surface of mild steel. The results of all studies confirmed that the extract of coconut pulp has great potential to prevent the corrosion of mild steel in acidic environment.
